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Human body temperature is a very important parameter in monitoring health conditions. The 
differences in temperature can occur due to routine or the occurrence of health problems. 
Furthermore, many diseases are related to human body temperature and require monitoring. 
This study proposes the development of health technology for a wireless body temperature 
monitoring system. The results of the test show that the prototype system has succeeded in 
sending measurement data to the computer and Android systems. The calibration results also 
show conformity with standard measuring instruments. 
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Health care is one of the fastest growing business areas and an important market. In some 
countries, the targets for medical services which are most urgently needed are services for toddler, 
pregnant or lactating women, and the elderly patients. Therefore, a prototype in the form of 
efficient monitoring of health parameters is needed (Fourati & Said, 2020). One of the ways in order 
to improve efficiency is that by utilizing technology so that it is expected that the community can 
obtain health services accurately and quickly. 
 
This research proposes one of the health technology developments for a remote body temperature 
monitoring system. To date, wireless health monitoring tools have been developed (Khan & 
Rahman, 2020). This prototype measures body condition parameters, which is temperature. The 
prototype system developed is based on the HC-05 Bluetooth module, so that the implementation 
of the system does not require network changes. Henceforth the system is called SIPESUT (Model 
Temperature Monitoring System). 
 
The SIPESUT is designed by using the Arduino Uno R3 microcontroller board and LM35 DZ 
assemblies. This prototype will later be developed as an application to support medical workers, 
and help service facilities for patients in need. 
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This prototype design is arranged by using the Arduino IDE programming language. IDE or 
Integrated Development Environment is a special program for a computer in order to create a 
design or program sketch for the Arduino board. Furthermore, Arduino IDE is made from the JAVA 
programming language. Arduino IDE is included a C/C++ (wiring) library which functions as input 
and output operations. After the prototype has finished setting up in Arduino, the prototype will 
be connected to the HC-05 module or commonly known as Bluetooth. 
 
The ideas in this research start from the identification of the problem of a technology which will 
help the health services by reviewing health conditions e designed by using Arduino Uno R3 
microcontroller board and LM35 DZ assemblies. This prototype would later be developed as an 
application to support medical workers, and help service facilities for patients in need. 
 
The external target of the study is a wireless prototype measurement technology in the form of a 
body temperature monitoring system using Bluetooth communication. Through the system which 
is built, it is expected to create a remote monitoring mechanism that can be used for many objects. 
In the long term, the realization of this system is expected to help ease the work of the health team 
in order to support the improvement of Indonesian public health services. 
 
2. Literature Review 
 
Temperature is a measure of how hot or cold an object is. Meanwhile, heat is the thermal energy 
which flows from one object to another due to the temperature difference. In the body, heat energy 
is generated by active tissues; such as, muscles, and then it is transmitted to bones, connective 
tissue, and nerves. The heat energy which is generated is then distributed throughout the body 
through blood circulation. Moreover, most of the heat which is generated by the body is the result 
of oxidation, so that the main source of heat comes from the body's most active tissues. Human 
body temperature is a measurement of the average heat of the human body in which there is a 
comparison between the inside of the body and the surrounding area (Xu, 2019). The temperature 
difference depends on person's daily routine or activities. Normally, the human body temperature 
ranges of 36ᵒ C. In addition, body tissues are very sensitive to the influence of tissue temperature 
when the temperature exceeds the range of 37 C. If the body temperature rises very high, up to 
above 39°C, it means that the human body has been infected quite badly. Therefore, the fever is 
very high and can be classified as potentially dangerous (Adler, 2019). A sudden increase in human 
body temperature can cause something diseases. Diseases related to human body temperature are 
fever, malaria, hyperthermia, hypothermia, meningitis, and so on (Ariyanti, 2016). 
 
World Health Organization defines telemedicine as “The delivery of health-care services, where 
distance is a critical factor, by all health-care professionals using information and communications 
technologies for the exchange of valid information for diagnosis, treatment and prevention of 
disease and injuries, research and evaluation, and the continuing education of health-care workers, 
with the aim of advancing the health of individuals and communities (Board of governors, 2020).” 
Telemedis derived from the words "tele-" which means "long distance", and "medis" which means 
"medicine" in English or “pengobatan” in Indonesian. Overall, telemedicine services mean “services 
that use electronic communication facilities to provide medical services or support remotely (not 
face-to-face)” (Prawiroharjo et al., 2019). In addition, the communication facilities used are vary, it 
can be in the form of telephone, video calls, internet sites or applications, and it can be in the form 
of wireless instrumentation. Telemedicine is a method of remotely monitoring health care which 
can solve of the problem costs and make it easier to access difficult-to-reach rural or urban patients 
(Santosa et al., 2018). Telemedicine services can provide an opportunity to conduct medical 
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practice which is free from distance restrictions. Telemedicine services are part of disruptive 
technological advancements. Therefore, regulations are needed to ensure the development of 
these services in accordance with their intended use (Prawiroharjo et al., 2019). 
 
Telemedicine prototypes can be divided into two functional modes, which is real-time mode in 
which patient data is available on distance channels. The next mode of block control involves central 
access (Sadi & Mulyati, 2019). Advances in technology have made it possible to introduce various 
types of telemedicine; such as, remote radiology, remote counseling, remote surgery, remote 
patients, and so on. All of these are designed to provide better healthcare. On the other hand, 
Bluetooth technology has become the global standard for short range wireless communication. The 
main purpose of Bluetooth is that for wireless communication between two electronic devices 
easily and efficiently; such as, telephones, PDAs, laptops, digital cameras, and printers. This short 
distance connection can be the first step to build a wider network (Glebov & Prokhorova, 2018). 
 




Arduino Uno is an ATmega328 based microcontroller board (datasheet). It has 14 input pins from 
digital output in which 6 input pins can be used as PWM outputs and 6 analog input pins, 16 MHz 
crystal oscillator, USB connection, power jack, ICSP header, and reset button, as shown in Figure 1. 
 
 
Figure 1. Arduino Uno R3 board used in 
research. 
 
The Bluetooth module Figure 2 which is used in this project is the HC-05 which operates in slave 
mode. Moreover, the HC-05 is a 6 pin IC in which the TX and RX pins are connected to the RX and 
TX pins of the Arduino board respectively. The circuit is a potential divider which is used to reduce 
the Arduino's 5V potential to 3.3V for proper transmission and reception between the Arduino and 
the Bluetooth Module (Simbar & Syahrin, 2017). 
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Figure 2. HC05 type Bluetooth module 
board for system communication. 
 
The LM35 temperature sensor is an electronic component that has a function to convert 
temperature as electricity into voltage. The LM35 temperature sensor used in this study is an 
electronic component produced by National Semiconductor. According to the form of LM35 in 
Figure 3, the function of pin 1 is the source (Vs) that works on the LM35, pin 2 is the output voltage 
(Vout), and pin 3 is connected to Ground (GND). As for the features of the IC LM 35 are (Sadi & 
Mulyati, 2019): 
• Has temperature sensitivity, with a linear scale factor between voltage and temperature of 10 
mVolt/ºC which can be calibrated into Celsius. 
• Has a calibration accuracy of 0.5C at room temperature. 
• Has a maximum operating temperature range between –55C to +150C. 
• Works on a voltage of 4 to 30 volts. 
• Has a low current of less than 60 A. 
• Has a low self-heating (Low heating) less than 0.1 C in still air. 
• Has a low output impedance of 0.1 W for a 1 mA load. 
• Has a nonlinearity of about ±0.25C. 
 
The workings of the LM35 temperature sensor circuit as shown in Figure 4 above are as follows: 
• The LM35 temperature sensor will respond to the surrounding temperature. 
• The temperature that has been responded to by the LM35 will be converted directly into the 
amount of electrical voltage that is issued through pin number 2 on the LM35 (input) 
• Based on its characteristics, every 10mV represents a temperature of 1C, so the voltage 
released by LM35 based on the temperature response of the surrounding environment, can 
be calculated by the formula: 
 VLM35 = temperature × 10mV (1) 
 
In measuring the temperature impedance with this SIPESUT prototype circuit, the formula used in 
modeling the Arduino IDE program is as follows: 
 𝑉𝑠  =
𝑖
1024
× 300 (2) 
where 
Vs = voltage source 
i = analog read input, which comes from pin A0 
So, the temperature that will be conveyed to bluetooth is the calculation of the voltage source (Vs) 
will be multiplied by 0.1. 









In this study used methods, among others: 
• Literature study method, to collect data by reading, looking for reference books, and looking 
for pages. 
• Experimental method, is a method that is carried out by combining values in the device as a 
calibration of the data results between the water thermometer and the SIPESUT prototype 




Figure 3. Connection arrangement between Arduino and the 
HC05 communication section and the LM35 sensor. 
(Sachendra, 2019.) 
 
The next step is to connect to the Arduino IDE software with the following order: 
• Making the connection as shown in Figure 3. 
• Installing a temperature monitoring application. 
• Through the Temperature Monitoring application select the HC-05 device from the list to 
connect the smartphone with the HC-05 Bluetooth module. 
• After a successful connection, a 'connected' message will be displayed on the main screen of 
the application. 
• If the communication is successful, then the Android application will start displaying the data 
which is received from the transmitter side. 
 
Furthermore, in order to conduct test, glass, water and ice cubes are used with the experimental 
arrangement shown in Figure 4. 
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Figure 4. The arrangement of the SIPESUT 
measurement system test, the measurement results 
are compared with a thermometer as calibration. 
 




The system display at the time of measurement is shown in Figure 5. The system sends the 
temperature measurement results sequentially. Moreover, we selected gradually the thermometer 
measurements were recorded and compared with the data which is sent by SIPESUT, as shown in 
Figure 6. 
 
From the curve in Figure 6, the statistical parameters can be calculated as shown in Table 1. From 
the curves in Figure 6 and Table 1, it can be shown that the calibration results between the two 
variables have the same tendency. With the interpolation function y = 0.6 x2 +11 and R2 is 0.9123. 
 
 
Figure 5. The final display of SIPESUT when taking temperature 
measurements, sequentially the data is sent to the computer and can 
be monitored wirelessly. 
 
 




Figure 6. SIPESUT measurement results compared with a thermometer. 
 
Table 1. Statistical characteristics of the measurement data. 
Descriptions variabel Thermometer SIPESUT 
Minimum 20°C 23.44°C 
Maximum 25°C 26.86°C 
Average 22.33°C 24.8°C 
Standard deviation 1.447 0.9082 
Sample variance 2.095238 0.824897 
Confidence Level (95.0%) 0.801595 0.502966 
y = 0.5993x + 11.419 




With the SIPESUT prototype, we can explain the advantages, namely: 
• Due to the use of the Bluetooth module, data transmission and reception are faster. 
• The ability to receive updates about temperature using android phone automatically reduces 
power. 
• With the existence of this prototype monitoring system, it can adjust the situation wherever 
and whenever needed. 
 
5. Conclusion and Remarks 
 
The SIPESUT prototype system successfully transmits temperature measurement data wirelessly. 
In addition to the computer system, reading data can also be accessed through Android devices 
automatically so that it is easier to use and less energy. The overall circuit built is very cohesive in 
size so that it can provide operational convenience, cost saving and effective. Further development 
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